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DETAILED ACTION 

1. Claims 1-69 have been examined. Claims 1-69 have been rejected. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

a. Claims 28 and 65 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. The claim recites the phrase, "from the database". The phrase lacks antecedent 
basis. Correction or amendment is required. For the purpose of claim examination, the phase 
"from the database" is interpreted as "from a database." 



Claim Rejections - 35 USC § 102 



3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for the 
rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this coimtry, more than one year prior to the date of application for 
patent in the United States. 



4. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Lemchen (U.S. Patent 5,011,405). 
a. Regarding claim 1, Lemchen teaches: 

i. providing tooth/ arch model data (column 2, lines 55 - 60); 

ii. defining a three-dimensional maloccluded tooth/ arch model using the 
tooth/arch model data as a function of patient information (column 3, lines 1 - 18); 

iii. providing prescription data representative of desired final positions for one or 
more teeth of the defined three-dimensional maloccluded tooth/ arch model (column 3, 
lines 32 - 38); 

iv. providing bracket data representative of one or more parameters defining a 
pluraUty of predefined and existing orthodontic brackets (column 3, lines 62 - 68; in the 
cited lines, it is inherent that bracket data is provided). 
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V. selecting one or more of the plurality of predefined and existing orthodontic 
brackets for use in moving one or more teeth of the defined three-dimensional 
maloccluded tooth/arch model to the desired final positions based on at least the 
prescription data (column 4, lines 47 - 54). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections 

set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the maimer in which the invention was 
made. 

6. Claims 2-18 and 26 - 28 are rejected imder 35 U.S.C. 103(a) as being impatentable over Lemchen, in 
view of Taub (U.S. Patent Number 6,739,869). 

a. Regarding claim 1, Lemchen teaches: 

i. selecting one or more of the plurality of predefined and existing orthodontic 
brackets that move the one or more teeth of the defined three-dimensional maloccluded 
tooth/ arch model at least close to, but not necessarily exactly to, the desired final 
positions represented by the prescription data (column 3, lines 30 - 42); 

b. Regarding claim 2, Lemchen does not specifically teach: 

i. wherein the method further comprises repositioning the one or more teeth of the 

defined three-dimensional maloccluded tooth/ arch model to positions based on at least 
bracket data representative of the selected predefined and existing orthodontic brackets. 

c. Regarding claim 2, Taub teaches: 

i. repositioning the one or more teeth of the defined three-dimensional 

maloccluded tooth/ arch model to positions based on at least bracket data representative 
of the selected predefined and existing orthodontic brackets (column 1, lines 41 - 56; and 
column 2, lines 30 - 35); 

d. The motivation to combine the art of Taub with the art of Lemchen would have been the 
benefit recited in Taub that the invention provides a tool for visual demonstration, design or 
prediction of the outcome of an orthodontic treatment (column 1, lines 29 - 34). 
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e. Therefore, as discussed above, it would have been obvious to the ordinary artisan at the time 
of invention to use the art of Lemchen with the art of Taub to produce the claimed invention. 

f . Regarding claim 3, Taub teaches: 

i. displaying the repositioned one or more teeth of the defined three-dimensional 
maloccluded tooth/ arch model with the selected predefined and existing orthodontic 
brackets (figure lOB). 

g. Regarding claim 4, Taub teaches: 

1. providing a representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model in desired final positions represented by the 
prescription data (column 2, lines 30 - 40); and 

ii. providing a representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model as repositioned for use in comparison to the 
representation of the one or more teeth of the defined three-dimensional maloccluded 
tooth/ arch model in desired final positions represented by the prescription data (column 

2, lines 30 -40). 

h. Regarding claim 5, Taub teaches: 

i. modifying the selection of the one or more of the pluraUty of predefined and 
existing orthodontic brackets for use in moving one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model to the desired final positions based on the 
comparison (column 2, lines 30 - 40, and column 3, lines 50 - 57). 

i. Regarding claim 6, Taub teaches: 

i. providing archwire data representative of one or more parameters defining a 
plurality of predefined and existing orthodontic archwires (column 9, lines 16 - 24); and 

ii. selecting at least one of the plurality of predefined and existing orthodontic 
archwires for use in moving the one or more teeth of the defined three-dimensional 
maloccluded tooth/ arch model to the desired final positions (column 9, lines 16 - 24). 

j. Regarding claim 7, Taub teaches: 

i. wherein selecting one or more of the plurality of predefined and existing 
orthodontic brackets comprises selecting one or more of the plurality of predefined and 
existing orthodontic brackets that move the one or more teeth of the defined three- 
dimensional maloccluded tooth/arch model at least close to, but not necessarily exactiy 
to, the desired final positions represented by the prescription data (column 9, lines 24 - 
41); and 
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ii. wherein the method further comprises repositioning the one or more teeth of the 
defined three-dimensional maloccluded tooth/ arch model to positions based on at least 
bracket data representative of the selected one or more predefined and existing 
orthodontic brackets and archwire data representative of the selected at least one 
predefined and existing orthodontic archwire (column 9, lines 24 - 41). 

k. Regarding claim 8, Taub teaches: 

i. wherein the method further comprises displaying the repositioned one or more 
teeth of the defined three-dimensional maloccluded tooth/arch model with the selected 
one or more predefined and existing orthodontic brackets interacting with the selected at 
least one predefined and existing orthodontic archwire (column 9, lines 24 - 41). 

1. Regarding claim 9, Taub teaches: 

i. providing a representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model in desired final positions represented by the 
prescription data (column 9, lines 24 - 41); and 

ii. providing a representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model as repositioned for use in comparison to the 
representation of the one or more teeth of the defined three-dimensional maloccluded 
tooth/ arch model in desired final positions represented by the prescription data (column 
9, lines 24 -41), 

m. Regarding claim 10, Taub teaches: 

i. modifying at least the selection of the one or more of the plurality of predefined 

and existing orthodontic brackets for use in moving one or more teeth of the defined 
three-dimensional maloccluded tooth/ arch model to the desired final positions based on 
the comparison (column 9, lines 24 - 41). 

n. Regarding claim 11, Taub teaches: 

i. repeatedly providing a representation of the one or more teeth of the defined 
three-dimensional maloccluded tooth/ arch model as repositioned based on the bracket 
data representative of multiple modified selections of one or more orthodontic brackets 
for use in comparison to the representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model in desired final positions represented by the 
prescription data (column 9, lines 12 - 41); and 

ii. modifying, after each comparison, at least the selection of the one or more of the 
plurality of predefined and existing orthodontic brackets for use in moving one or more 
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teeth of the defined three-dimensional maloccluded tooth/ arch model to the desired final 
positions (column 9, lines 12 - 41). 
o. Regarding claim 12, Taub teaches: 

i. defining the three-dimensional maloccluded tooth/ arch model using the model 
data as a function of patient information comprises providing a user input interface to a 
user to allow input (column 4, lines 45 - 47) of one or more characteristics associated 
with a patient (column 2, lines 25 - 30). 

r 

p. Regarding claim 13, Taub teaches: 

i. The method of claim 12, wherein the one or more characteristics comprise at least 
one of gender, age, race, tooth size, arch size, impression information, and arch shape 
(column 2, lines 25 - 30). 

q. Regarding claim 14, Taub teaches: 

i. The method of claim 1, wherein the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model comprise individual separated three- 
dimensional models of teeth (figure IOC). 

r. Regarding claim 15, Taub teaches: 

i. providing a representation of one or more teeth of the defined three-dimensional 
maloccluded tooth/ arch model for a patient (column 9, lines 10 - 15); 

ii. providing one or more patient images representative of the patient's actual teeth 
for use in comparison to the representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model (column 9, lines 10 - 15); and 

iii. modifying the defined three-dimensional maloccluded tooth/ arch model based 
on the comparison (column 9, lines 30 - 45). 

s. Regarding claim 16, Taub teaches: 

i. The method of claim 15, wherein the one or more patient images comprise at 

least one of two-dimensional images and three-dimensional images of one or more 
portions of the patient's teeth (column 9, lines 10 - 15). 

t Regarding claim 17, Taub teaches: 

i. providing a representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model for a patient (column 9, lines 10 - 15); and 

ii. providing a representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/arch model in desired final positions represented by the 
prescription data (column 9, lines 30 - 45). 
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u. Regarding claim 18, Taub teaches: 

i. changing patient information or prescription data resulting in a modification to 
the representation of one or more teeth of the defined three-dimensional maloccluded 
tooth/ arch model or the representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model in desired final positions represented by the 
prescription data (column 9, lines 30 -45). 

V. Regarding claim 26, Taub teaches: 

i. selecting one or more of the plurality of predefined and existing orthodontic 
brackets based on at least the prescription data comprises providing a user input 
interface to a user allowing the user to provide or modify one or more prescription 
bracket selection criteria (column % lines 15 - 20), wherein the one or more prescription 
bracket selection criteria comprise at least one of torque (column 6, lines 21 - 23), 
angulation, and in/ out value. 

w. Regarding claim 27, Taub teaches: 

i. selecting one or more of the plurality of predefined and existing orthodontic 
brackets based on at least the prescription data comprises selecting one or more of the 
pluraUty of predefined and existing orthodontic brackets based on at least the 
prescription data and also based on an adjustment to at least one of torque or angulation 
due to the interaction of an archwire with slots of selected brackets (column 6, lines 21 - 
24). 

x. Regarding claim 28, Taub teaches: 

i. selecting one or more of the plurality of predefined and existing orthodontic 

brackets comprises selecting one or more of the plurality of predefined and existing 
orthodontic brackets from the database using one or more prescription bracket selection 
criteria, whereia the one or more prescription bracket selection criteria comprise at least 
one of torque (column 6, lines 21 - 24), angulation , and in/out value. 

7. Claims 19 - 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lemchen and Taub, 
further in view of Mortenson (Mortenson, Michael E.; "Geometric Modeling", 1985, John Wiley & Sons), 
a. Regarding claim 19, Lemchen teaches: 

i. providing a representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model for a patient in final positions (column 3, 
lines 20 -25). 
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ii. Prescription data (column 3, lines 32 - 36). 

iii. Desired final positions (column 3, lines 32 - 36). 

b. Regarding claim 19, Lemchen does not specifically teach: 

i. providing a global coordinate system on a surface of at least one archwire of the 
three-dimensional tooth/arch model, the archwire corresponding to an arch form of the 
patient; 

ii. defining a local coordinate system at a facial axis point of each tooth of the three- 
dimensional tooth/ arch model; 

iii. placing the local coordinate system corresponding to each tooth relative to the 
global coordinate system to a position in the three-dimensional tooth/ arch model based 
at least in part on the prescription data; and 

iv. attaching each tooth to the corresponding placed local coordinate system. 

c. Regarding claim 19, Taub teaches: 

i. providing a global coordinate system relative to at least one archwire of the 
three-dimensional tooth/ arch model, the archwire corresponding to an arch form of the 
patient (figures 6A and 6C and lOB); 

ii. defining a local coordinate system at a facial axis point of each tooth of the three- 
dimensional tooth/ arch model (figure 5d and figure 7, third box that starts with 
"PLACE BRACKET ON"); 

iii. placing the local coordinate system corresponding to each tooth relative to the 
global coordinate system to a position in the three-dimensional tooth/ arch model based 
at least in part on the prescription data (figure 8, boxes 81 and 82); and 

iv. attaching each tooth to the corresponding placed local coordinate system (figure 
8, boxes 81 and 82). 

d. Regarding claim 19, Mortenson teaches: 

i. providing a global coordinate system on a surface of curve (pages 272 - 273, 
section 1.7 Moving Trihedron; and page 272, figure 5.5). 

e. The motivation to combine the art of Mortenson with the art of Taub would have been the 
benefit recited in Mortenson of using geometric modeling methods to construct a precise 
mathematical description of the shape of a real object (Mortenson, page 1, third paragraph). 

f. Therefore, as discussed above, it would have been obvious to the ordinary artisan at the time 
of invention to use the art of Mortenson with the art of Taub to produce the claimed invention. 

g. Regarding claim 20, Taub teaches: 
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i. repositioning the one or more teeth of the defined three-dimensional 
maloccluded tooth/ arch model to positions based on at least bracket data representative 
of the selected predefined and existing orthodontic brackets, wherein the repositioning of 
the one or more teeth of the defined three-dimer\sional maloccluded tooth/arch model in 
positions based on at least bracket data comprises changing the placement of the local 
coordinate system relative to the global coordinate system for each tooth and attaching 
each tooth to the new placement of the local coordinate system (column 9, lines 30 - 45). 

h. Regarding claim 21, Lemchen does not specifically teach: 

i. repositioning the one or more teeth of the defined three-dimensional 
maloccluded tooth/ arch model to positions based on at least bracket data representative 
of the selected predefined and existing orthodontic brackets, wherein the repositiorung of 
the one or more teeth of the defined three-dimensional maloccluded tooth/arch model in 
positions based on at least bracket data comprises: 

ii. providing a global coordinate system relative to the surface of at least one 
archwire of the three-dimensional tooth/arch model, the archwire corresponding to an 
arch form of the patient ; 

iii. defining a local coordinate system at a facial axis point of each tooth of the three- 
dimensional tooth/arch model; 

iv. placing the local coordinate system corresponding to each tooth relative to the 
global coordinate system to a position defined at least in part by at least the bracket data 

representative of the selected one or more predefined orthodontic brackets; and 
attaching each tooth to the corresponding placed local coordinate system. 

i. Regarding claim 21, Taub teaches: 

i. repositioning the one or more teeth of the defined three-dimensional 
maloccluded tooth/ arch model to positions based on at least bracket data representative 
of the selected predefined and existing orthodontic brackets (column 9, lines 30 - 45), 
wherein the repositioning of the one or more teeth of the defined three-dimensional 
maloccluded tooth/ arch model in positions based on at least bracket data comprises: 

ii. providing a global coordinate system on a surface of at least one archwire of the 
three-dimensional tooth/ arch model, the archwire corresponding to an arch form of the 
patient (figures 6A and 6C and lOB); 
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iii. defining a local coordinate system at a facial axis point of each tooth of the three- 
dimensional tooth/ arch model (figure 5d and figure 7, third box that starts with 
"PLACE BRACKET ON "); 

iv. placing the local coordinate system corresponding to each tooth relative to the 
global coordinate system to a position defined at least in part by at least the bracket data 
representative of the selected one or more predefined orthodontic brackets (figure 8, 
boxes 81 and 82); and 

V. attaching each tooth to the corresponding placed local coordinate system (figure 
8, boxes 81 and 82). 
j. Regarding claim 22, Taub teaches: 

i. The method of claim 19, wherein the local coordinate system for each tooth 
iiutially coincides with the global coordinate system (xyz) (figures 5D and 6A and 6C 
and lOB), where x is in the direction of the archwire (figure 5D), y is in the occlusal 
direction (figure 5D), and z is in the lingual direction (figure 5D), wherein placing the 
local coordinate system corresponding to each tooth to a position defined at least in part 
by at least the prescription data comprises: 

ii. translating the local coordinate system of each tooth, relative to the global 
coordinate system, along the archwire based on tooth type to provide a first local 
coordinate system, the first local coordinate system comprising x.sub.ly.sub.lz.sub.l 
(figure IOC); 

iii. rotating the first local coordinate system of each tooth such that z, is 
perpendicular to an inner surface of the archwire to provide a second local coordinate 
system x.sub.2y.sub.2z.sub.2 (figure IOC); 

iv. translating the second local coordinate system in the lingual direction by a 
distance along z.sub.2 corresponding to the in/ out of the prescription data to provide a 
third local coordinate system x.sub.3y.sub.3z.sub.3 (figure IOC); 

V. rotating the third local coordinate system by an angle with respect to z.sub.3 
corresponding to angulation of the prescription data to provide a fourth local coordinate 
system x.sub.4y.sub.4z.sub.4 (figure IOC); and 

vi. rotating the fourth local coordinate system by an angle with respect to x.sub.4 
corresponding to a torque of the prescription data to provide a fifth local coordinate 
system x.sub.5y.sub.5z.sub.5 (figure IOC);, 
k. Regarding claim 23, Taub teaches: 
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i. providing archwire data representative of one or more parameters defining a 
plurality of predefined and existing orthodontic archwires (column 2, lines 41 - 56; and 
column 2, lines 30 - 35); 

ii. selecting at least one of the pluraUty of predefined and existing archwires for use 
ii\ moving the one or more teeth of the defined three-dimensional maloccluded 

tooth/ arch model to the desired final positions (column 9, lines 15 - 45); and 

iii. repositioning the one or more teeth of the defined three-dimensional 
maloccluded tooth/ arch model to positions based on at least bracket data representative 
of the selected one or more predefined and existing orthodontic brackets and archwire 
data representative of the selected at least one predefined and existing orthodontic 
archwire (column 9, lines 15 - 45). 

1. Regarding claim 24, Taub teaches: 

i. repositioning the one or more teeth of the defined three-dimensional 
maloccluded tooth/ arch model to positions based on at least bracket data representative 
of the selected predefined and existing orthodontic brackets, wherein the repositioning of 
the one or more teeth of the defined three-dimensional maloccluded tooth/ arch model in 
positions based on at least bracket data comprises providing a representation of at least 
teeth of the selected three-dimensional tooth/ arch model in positions defined by the 
selected prescription along with the selected predefined and existing orthodontic 
brackets (column 9, lines 15 - 45), 

m. Regarding claim 25, Taub teaches: 

i. providing a global coordinate system relative to a surface of an archwire of the 
three-dimensional tooth/arch model (figures 6A and 6C and lOB); 

ii. defining a local coordinate system having an origin located on a bottom surface 
of a base relative to an archwire slot center of each selected predefined and existing 
orthodontic bracket (figure 5B); 

iii. placing the local coordinate system corresponding to each of the selected 
predefined and existing orthodontic brackets relative to the global coordinate system to a 
position defined at least in part by the bracket data (figiures 5B and IOC); and 

iv. attaching each bracket to the corresponding placed local coordinate system 
(figures 5B and IOC). 
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8. Claims 29 - 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over Taub (U.S. Patent 
Number 6,739,869), in view of Mortenson (Mortenson, Michael E.; "Geometric Modeling", 1985, John 
Wiley & Sons). 

a. Regarding claim 29, Taub teaches: 

i. A method for use in orthodontia (Abstract). 

ii. providing model data representative of at least one or more teeth (column 2, 
lines 26 - 30); 

iii. providing archwire data representative of at least an archwire (column 2, lines 
41 - 56; and column 2, lines 30 - 35); 

iv. providing position data defining one or more tooth positions (column 2, lines 26 
-30); and 

V. providing a representation of the one or more teeth (column 2, lines 26 - 30), 
wherein 

vi. providing the representation comprises: 

(1) providing a global coordinate system relative to the archwire (figures 6a and 
6c); 

(2) defining a local coordinate system at a facial axis point of each of the one or 
more teeth (figure 5d and figure 7, third box that starts with "PLACE 
BRACKET ON"); 

(3) placing the local coordinate system corresponding to each tooth relative to 
the global coordinate system to a position defined at least in part by the position 
data (figure 8, boxes 81 and 82); and 

(4) attaching each tooth to the corresponding moved local coordinate system 
(figure 8, boxes 81 and 82). 

b. Regarding claim 29, Taub does not specificaUy teach: 

i.. providing a global coordinate system on a surface o f the archwire; 

c. Regarding claim 29, Mortenson teaches: 

i. providing a global coordinate system on a surface of curve (pages 272 - 273, 

section 1.7 Moving Trihedron; and page 272, figure 5.5). 

d. The motivation to combine the art of Mortenson with the art of Taub would have been the 
benefit recited in Mortenson of using geometric modeling methods to construct a precise 
mathematical description of the shape of a real object (Mortenson, page 1, third paragraph). 
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e. Therefore, as discussed above, it would have been obvious to the ordinary artisan at the time 
of invention to use the art of Mortenson with the art of Taub to produce the claimed invention. 

f. Regarding claim 30, Taub teaches: 

i. translating the local coordinate system of each tooth, relative to the global 
coordinate system (xyz), where x is in the direction of the archwire, y is in the occlusal 
direction, and z is in the lingual direction along the archwire, wherein the translation is 
based on tooth type to provide a first local coordinate system, the first local coordinate 
system comprising x.sub.ly.sub.lz.sub.l (Figure IOC); 

ii. rotating the first local coordinate system of each tooth such that 2.sub.l is 
perpendicular to an inner surface of the archwire to provide a second local coordinate 
system x.sub.2y.sub.2z.sub.2 (Figure IOC); 

iii. translating the second local coordinate system in the lingual direction by a 
distance along z.sub.2 corresponding to the in/out of the position data to provide a third 
local coordinate system x.sub.3y.sub.3z.sub.3 (Figure IOC); 

iv. rotating the third local coordinate system by an angle with respect to z.sub.3 
corresponding to angulation of the position data to provide a fourth local coordinate 
system x.sub.4y.sub.4z.sub.4 (Figvu-e IOC); and 

V. rotating the fourth local coordinate system by an angle with respect to x.sub.4 
corresponding to a torque of the position data to provide a fifth local coordinate system 
x.sub.5y.sub.5z.sub.5 (Figure IOC). 

g. Regarding claim 31, Taub teaches: 

i. the position data comprises prescription data defining one or more desired tooth 
positions (column 6, lines 12 - 17). 

h. Regarding claim 32, Taub teaches: 

i. the position data comprises bracket data representative of one or more 

parameters defining one or more orthodontic brackets (column 6, lines 30 - 37). 

i. Regarding claim 33, Taub teaches: 

i. the representation of one or more teeth is a three-dimensional maloccluded 
tooth/ arch model (column 4, lines 12 - 17). 

j. Regarding claim 34, Taub teaches: 

i. providing a representation of orthodontic brackets with the representation of the 
one or more teeth (column 4, lines 17 - 25). 

k. Regarding claim 35, Taub teaches: 

i. providing a global coordinate system (xyz) relative to the archwire of the three- 
dimensional tooth/ arch model, where x is in the direction of the archwire, y is in the 
occlusal direction, and z is in the lingual direction (figures 6A and 6C); 
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ii. defining a local coordinate system having an origin located on a bottom surface 
of a base at a point relative to an archwire slot center of each orthodontic bracket (figure 
5B); 

iii. placing the local coordinate system corresponding to each of the orthodontic 
brackets relative to the global coordinate system to a position defined at least in part by 
bracket data representative of one or more parameters defining one or more orthodontic 
brackets (figure 5B); and 

iv. attaching each bracket to the corresponding moved local coordinate system 
(figure 8, boxes 81 and 82). 

1. Regarding claim 35, Taub does not specifically teach: 

i. providing a global coordinate system (xyz) on a surface of the archwire of the 

three-dimensional tooth/arch model where x is in the direction of the archwire, y is in 

the occlusal direction, and z is in the lingual direction, 
m. Regarding claim 35, Mortenson teaches: 

i. providing a global coordinate system on a surface of curve (pages 272 - 273, 

section 1.7 Moving Trihedron; and page 272, figure 5.5). 
n. Regarding claim 36, Taub teaches: 

i. translating the local coordinate system of each of the selected predefined and 
existing orthodontic brackets, relative to the global coordinate system, along the archwire 
based on tooth type to provide a first local coordinate system, wherein the first local 
coordinate system comprises x.sub.ly.sub.lz.sub.l (figure IOC); 

ii. rotating the first local coordinate system of each bracket such that z.sub.l is 
perpendicular to an inner surface of the archwire to provide a second local coordinate 
system x.sub.2y.sub.2z.sub.2 (figure IOC); 

iii. translating the second local coordinate system in the lingual direction by a 
distance along z.sub.2 corresponding to the in/ out of the bracket data to provide a third 
local coordinate system x.sub.3y.sub.3z.sub.3 (figiure IOC); 

iv. rotating the third local coordinate system by an angle with respect to z.sub.3 
corresponding to angulation of the bracket data to provide a fourth local coordinate 
system x.sub.4y.sub.4z.sub.4 (figure IOC); and 

V. rotating the fourth local coordinate system by an emgle with respect to x.sub.4 
corresponding to a torque of the bracket data to provide a fifth local coordinate system 
x.sub.5y.sub.5z.sub.5 (figure IOC). 
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9. Claims 37 - 42 are rejected under 35 U.S.C. 103(a) as being unpatentable over Taub, in view of 
Lemchen. 

a. Regarding claim 37, Taub teaches: 

i. means for recognizing tooth/ arch model data for use in defining a three- 
dimensional maloccluded tooth/ arch model (column 2, lines 26 - 30); 

ii. user interface means (column 4, lines 45 - 48) for allowing a user to define a 
three-dimensional maloccluded tooth/arch model as a function of patient information 
(column 2, lines 26 - 30); 

iii. means for recognizing bracket data representative of one or more parameters 
defiiung a plurality of predefined and existing orthodontic brackets (column 2, lines 41 - 
56; and column 2, lines 30 - 35); 

iv. means for causing the display of a representation of the final tooth positions for 
one or more teeth of the defined three-dimensional maloccluded tooth/ arch model 
(column 4, lines 49 - 60); 

v. means for causing the display (coliuim 4, line 60) of a selection of one or more of 
the plurality of predefined and existing orthodontic brackets for use in moving one or 
more teeth of the defined three-dimensional maloccluded tooth/ arch model to the 
desired final positions (column 2, lines 41 - 56; and column 2, lines 30 - 35); 

vi. means for causing the display (column 4, line 60) of a representation of one or 
more teeth of the defined three-dimensional maloccluded tooth/ arch model in positions 
based on bracket data representative of the selected one or more of the plurality of 
predefined and existing orthodontic brackets (column 4, lines 49 - 60). 

b. Regarding claim 37, Taub does not specifically teach: 

i. user interface means for allowing a user to define prescription data 
representative o f desired final tooth positions for one or more teeth o f the defined three- 
dimensional maloccluded tooth/arch model; 

ii. means for causing the display of a representation of the desired final tooth 
positions for one or more teeth of the defined three-dimensional maloccluded tooth/ arch 
model based on the prescription data; 

c. Regarding claim 37, Lemchen teaches: 
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i. define prescription data representative o f desired final tooth positions for one or 
more teeth of the defined three-dimensional maloccluded tooth/arch model (column 3, 
lines 32 - 38); 

ii. representation of the desired final tooth positions for one or more teeth of the 
defined three-dimensional maloccluded tooth/arch model based on the prescription data 
(coliunn 3, lines 20 - 24). 

d. The motivation to combine the art of Lemchen with the art of Taub would have been the 
benefit recited in Lemchen of providing a treatment that is individualized for a patient instead of 
being manufactured to population averages (column 1, lines 35 - 51). 

e. Therefore, as discussed above, it would have been obvious to the ordinary artisan at the time 
of invention to use the art of Lemchen with the art of Taub to produce the claimed invention. 

f. Regarding claim 38, Taub teaches: 

1. the patient information comprises at least one of gender, age, race, tooth size, 
arch size, impression information, and arch shape (column 3, lines 45 - 50; age); 

g. Regarding claim 39, Taub teaches: 

i. means for providing a global coordinate system relative to a surface of an 
archwire of the three-dimensional tooth/ arch model (f igwes 6 A and 6C); 

ii. means for defining a local coordinate system at a facial axis point of each tooth of 
the three-dimensional tooth/arch model (figure 5D); 

iii. means for placing the local coordinate system corresponding to each tooth 
relative to the global coordinate system to a position defined at least in part by the 
prescription data (figure 5D); and 

iv. means for attaching each tooth to the corresponding moved local coordinate 
system (figxure 8, boxes 81 and 82). 

h. Regarding claim 40, Taub teaches: 

i. means for selecting one or more of the plurality of predefined and existing 

orthodontic brackets that move the one or more teeth of the defined three-dimensional 
maloccluded tooth/ arch model at least close to, but not necessarily exactly to, the desired 
final positions represented by the prescription data (column 4, lines 17 - 30) 

i. Regarding claim 41, Taub teaches: 

i. means for causing display of one or more teeth of the defined three-dimensional 
maloccluded tooth/arch model for a patient (column 4, lines 48 - 60); and 
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ii. means for causing the display of one or more patient images representative of 
the patient's actual teeth for use in comparison to the representation of the one or more 
teeth of the defined three-dimensional maloccluded tooth/ arch model (column 4, lines 
48 - 60). 

j. Regarding claim 42, Taub teaches: 

i. the one or more teeth of the defined three-dimensional maloccluded tooth/ arch 

model comprise individual separated three-dimensional models of teeth (column 4, lines 
12-17). 

10. Claim 43 is rejected imder 35 U.S.C. 103(a) as being impatentable over Taub and Lemchen, in view of 
Mortenson. 

a. Regarding claim 43, Taub teaches: 

i. means for providing a global coordinate system relative to a surface of an 
archwire of the three-dimensional tooth/arch model (figures 6A and 6C); 

ii. means for defining a local coordinate system having an origin located on a 
bottom surface of a base at a point relative to an archwire slot center of each selected 
predefined and existing orthodontic bracket (figure 5B); 

iii. means for placing the local coordinate system corresponding to each of the 
selected predefined and existing orthodontic brackets relative to the global coordinate 
system to a position defined at least in part by the bracket data representative of the 
selected predefined and existing orthodontic brackets (figure 5B); and 

iv. means for attaching each bracket to the corresponding moved local coordinate 
system (figure 8, boxes 81 and 82). 

b. Regarding claim 43, Taub does not specifically teach: 

i. means for providing a global coordinate system on a surface of an archwire of 

the three-dimensional tooth/ arch model. 

c. Regarding claim 43, Mortenson teaches: 

i. providing a global coordinate system on a surface of curve (pages 272 - 273, 

section 1.7 Moving Trihedron; and page 272, figure 5.5). 

d. The motivation to combine the art of Mortenson with the art of Taub would have been the 
benefit recited in Mortenson of using geometric modeling methods to construct a precise 
mathematical description of the shape of a real object (Mortenson, page 1, third paragraph). 

e. Therefore, as discussed above, it would have been obvious to the ordinary artisan at the time 
of invention to use the art of Mortenson with the art of Taub to produce the claimed invention. 
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11. Claims 44 - 54 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lemchen, in view of 
Taub. 

a. Regarding claim 44, Lemchen teaches: 

i. providing tooth/ arch model data for use in defining a three-dimensional 
maloccluded tooth/ arch model (column 2, lines 55 - 60); 

ii. allowing a user to define a three-dimensional maloccluded tooth/ arch model as 
a function of patient information (column 3, lines 1 - 18); 

iii. allowing a user to define prescription data representative of desired final tooth 
positions for one or more teeth of the defined three-dimensional maloccluded tooth/ arch 
model (column 3, lines 32 - 38); 

iv. providing bracket data representative of one or more parameters defining a 
plurality of predefined and existing orthodontic brackets (column 3, lines 62 - 68); 
V. selecting one or more of the plurality of predefined and existing orthodontic 
brackets for use in moving one or more teeth of the defined three-dimensional 
maloccluded tooth/ arch model to the desired final positions based on at least the 
prescription data (colunm 4, lines 47 - 54). 

b. Regarding claim 44, Lemchen does not specifically teach: 

i. providing a user interface for allowing a user to define a three-dimensional 
maloccluded tooth/ arch model as a function of patient information; 

ii. providing a user interface for allowing a user to define prescription data 
representative of desired final tooth positions for one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model; 

iii. selecting one or more of the plurality of predefined and existing orthodontic 
brackets /rom a database for use in moving one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model to the desired final positions based on at 
least the prescription data. 

c. Regarding claim 44, Taub teaches: 

i. providing a user interface (column 4, lines 45 - 48); 

ii. a database (column 3, lines 35 - 37; and column 6, lines 39 - 40). 

d. The motivation to combine the art of Taub with the art of Lemchen would have been the 
benefit recited in Taub that the invention provides a tool for visual demonstration, design or 
prediction of the outcome of an orthodontic treatment (column 1, lines 29 - 34). 
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e. Therefore, as discussed above, it would have been obvious to the ordinary artisan at the time 
of invention to use the art of Lemchen with the art of Taub to produce the claimed invention. 

f . Regarding claim 45, Taub teaches: 

i. displaying a representation of the desired final tooth positions for one or more 
teeth of the defined three-dimensional maloccluded tooth/arch model based on the 
prescription data (column 4, lines 47 - 60); and 

ii. displaying a representation of one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model in positions based on bracket data 
representative of the selected predefined and existing orthodontic brackets (column 4, 
lines 12 -35). 

g. Regarding claim 46, Taub teaches: 

i. allowing the user to modify at least one of the displayed representations by 
selecting and dragging one of a bracket or tooth to a position (figure lOB). 

h. Regarding claim 47, Taub teaches: 

i. providing soimd representative of contact between teeth, between one or more 
teeth and one or more brackets, and/ or between brackets (figure IOC). 

i. > Regarding claim 48, Taub teaches: 

i. providing a representation of selected predefined and existing orthodontic 
brackets with the representation of the one or more teeth in positions based on bracket 
data representative of the selected predefined and existing orthodontic brackets (column 
4, lines 12-35). 
j. Regarding claim 49, Taub teaches: 

i. overlaying the representation of the desired final tooth positions for one or more 
teeth of the defined three-dimensional maloccluded tooth/ arch model and the 
representation of one or more teeth of the defined three-dimensional maloccluded 
tooth/ arch model in positions based on bracket data (column 4, lines 12 - 35); and 

ii. modifying the selection of one or more of the plurality of predefined and existing 
orthodontic brackets from a database based on the overlaid representations (column 4, 
lines 12 - 35). 

k. Regarding claim 50, Taub teaches: 

i. providing a user input interface (column 4, lines 45 - 46) to the user allowing the 
user to input one or more characteristics associated with a patient (column 4, lines 12 - 
15). 
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1. Regarding claim 51, Taub teaches: 

i. The method of claim 50, wherein the one or more characteristics comprises at 
least one of gender, age, race, tooth size, arch size, impression information, and arch 
shape (column 3, lines 45 - 50; age). 

m. Regarding claim 52, Taub teaches: 

i. providing a representation of one or more teeth of the defined three-dimensional 
maloccluded tooth/ arch model for a patient (column 4, lines 12 - 17); 

ii. . providing one or more patient images representative of the actual teeth of the 
patient for use in comparison to the representation of the one or more teeth of the defined 
three-dimensional maloccluded tooth/ arch model (figure IOC); and 

iii. modifying the defined three-dimensional maloccluded tooth/ arch model based 
on the comparison (column 4, lines 12 - 37). 

n. Regarding claim 53, Taub teaches: 

i. The method of claim 52, wherein the one or more patient images comprise at 
least one of two-dimensional images and three-dimensional images of one or more 
portions of the patient's teeth (column 4, lines 12 - 17). 

o. Regarding claim 54, Taub teaches: 

i. providing a representation of one or more teeth of the defined three-dimensional 
maloccluded tooth/ arch model (column 4, lines 12 - 17); 

ii. providing a representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model in desired final positions represented by the 
prescription data (column 4, lines 12 - 37); and 

iii. changing patient information or prescription data resulting in a modification to 
the representation of one or more teeth of the defined three-dimensional maloccluded 
tooth/ arch model or the representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model in desired final positions represented by the 
prescription data (column 4, lines 30 - 35) 

12. Claims 55 - 69 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lemchen, in view of 
Taub. 

a. Regarding claim 55, Lemchen teaches: 

i. providing tooth/ arch model data representative of at least one or more teeth 
(column 2, lines 55 - 60); 
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ii. defining a three-dimensional maloccluded tooth/ arch model using the 
tooth/arch model data as a function of patient information (column 3, lines 1 - 18); 

iii. providing prescription data representative of desired final positions for one or 
more teeth of the defined maloccluded tooth/ arch model (column 3, lines 32 - 38); 

iv. providing archwire data representative of one or more parameters defining a 
plurality of predefined and existing orthodontic archwires (column 4, lines 31 - 36); 
V. providing bracket data representative of one or more parameters defining a 
plurality of predefined and existing orthodontic brackets (column 3, lines 62 - 68); and 
vi. selecting one or more of the plurality of predefined and existing orthodontic 
brackets for use in moving one or more teeth of the defined three-dimer\sional 
maloccluded tooth/ arch model to the desired final positions based on at least the 
prescription data (column 4, lines 47-54). 

b. Regarding claim 55, Lemchen does not specifically teach: 

i. selecting at least one of the plurality of predefined and existing archwires for use 
in moving one or more teeth of the defined three-dimensional maloccluded tooth/arch 
model to the desired final positions (column 4, lines 26 - 36); 

c. Regarding claim 55, Taub teaches: 

i. selecting at least one of the plurality of predefined and existing archwires for use 
in moving one or more teeth of the defined three-dimensional maloccluded tooth/ arch 
model to the desired final positions (column 6, lines 38 - 42); 

d. The motivation to combine the art of Taub with the art of Lemchen would have been the 
benefit recited in Taub that the invention provides a tool for visual demonstration, design or 
prediction of the outcome of an orthodontic treatment (column 1, lines 29 - 34). 

e. Therefore, as discussed above, it would have been obvious to the ordinary artisan at the time 
of invention to use common knowledge in the art with the art of Lemchen to produce the claimed 
invention. 

f . Regarding claim 56, Taub teaches: 

i. The method of claim 55, wherein selecting one or more of the plurality of 
predefined and existing orthodontic brackets comprises selecting one or more of the 
plurahty of predefined and existing orthodontic brackets that move the one or more teeth 
of the defined three-dimensional maloccluded tooth/ arch model at least close to, but not 
necessarily exactly to, the desired final positions represented by the prescription data 
(column 4, lines 12 - 37); and 
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ii. wherein the method further comprises repositioning the one or more teeth of the 
defined three-dimensional maloccluded tooth/ arch model in positions based on at least 
bracket data representative of the selected one or more predefined and existing 
orthodontic brackets and archwire data representative of the selected at least one 
predefined and existing orthodontic archwires (column 4, lines 12 - 37; and coltmin 6, 
lines 29 -52). 

g. Regarding claim 57^ Taub teaches: 

i. The method of claim 56, wherein the method further comprises displaying the 
repositioned one or more teeth of the defined three-dimensional maloccluded tooth/ arch 
model to the desired final positions based on at least bracket data representative of the 
selected one or more predefined and existing orthodontic brackets interacting with the 
selected at least one predefined and existing orthodontic archwires (column 4, lines 47 - 
60). 

h. Regarding claim 58, Taub teaches: 

i. providing a representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model in desired final positions represented by the 
prescription data (column 4, lines 12 - 37); and 

ii. providing a representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/arch model as repositioned based on at least the bracket 
data and the archwire data for use in comparison to the representation of the one or more 
teeth of the defined three-dimensional maloccluded tooth/ arch model in desired final 
positions (column 4, lines 12 - 37). 

i. Regarding claim 59, Taub teaches: 

i. The method of claim 58, wherein the method further comprises modifying at 

least the selection of the one or more of the plurality of predefined and existing 
orthodontic brackets for use in moving one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model to the desired final positions based on the 
comparison (column 4, lines 30 - 35). 
j. Regarding claim 60, Taub teaches: 

i. The method of claim 55, wherein defining a three-dimensional maloccluded 
tooth/ arch model using the model data as a function of patient information comprises 
providing a user input interface to a user allowing the user to input one or more 
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characteristics associated with a patient (column 4, lines 12 - 17; and coliunn 4, lines 45 - 
47). 

k. Regarding claim 61, Taub teaches: 

i. The method of claim 60, wherein the one or more characteristics comprises at 
least one of gender, age, race, tooth size, arch size, impression information, and arch 
shape (coliunn 3, lines 45 - 50 - age). 

I. Regarding claim 62, Taub teaches: 

i. The method of claim 55, wherein the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model comprise individual separated three- 
dimensional models of teeth (figure lOB). 

m. Regarding claim 63, Taub teaches: 

i. The method of claim 55, wherein selecting one or more of the plurality of 
predefined and existing orthodontic brackets based on at least the defined three- 
dimensional maloccluded tooth/ arch model and the defined prescription data comprises 
providing a user input interface to a user allowing the user to provide or modify one or 
more prescription bracket selection criteria (column 6, lines 30 - 32; and column 7, lines 
23 - 25), wherein the one or more prescription bracket selection criteria comprise at least 
one of torque (column 6, lines 20 - 24 - angular moment), angulation, and in/ out value. 

n. Regarding claim 64, Taub teaches: 

i. The method of claim 55, wherein selecting one or more of the plurality of 
predefined and existing orthodontic brackets comprises selecting one or more of the 
plurality of predefined and existing orthodontic brackets based on at least the 
prescription data (column 7, lines 24 - 28) and also based on an adjustment to at least 
one of torque or cmgulation due to the interaction of an archwire with slots of selected 
brackets (column 6, lines 20 - 24 - angular moment). 

o. Regarding claim 65, Taub teaches: 

i. The method of claim 55, wherein selecting one or more of the plurality of 

predefined and existing orthodontic brackets comprises selecting one or more of the 
plurality of predefined and existing orthodontic brackets from the database using one or 
more prescription bracket selection criteria (column 7, lines 24 - 28), wherein the one or 
more prescription bracket selection criteria comprise at least one of torque (column 6, 
lines 20 - 24 - angular moment), angulation, and in/ out value. 

p. Regarding claim 66, Lemchen teaches: 
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i. The method of claim 55, wherein the plurahty of predefined and existing 
. orthodontic brackets comprises a plurality of predefined and existing orthodontic 
brackets precoated with a precoat adhesive material (column 4, lines 47 - 50). 
q. Regarding claim 67, Taub teaches: 

i. The method of claim 55, wherein the method further comprises: 

ii. providing a representation of one or more teeth of the defined three-dimensional 
maloccluded tooth/ arch model for a patient (column 4, lines 12 - 17); 

iii. providing one or more patient images representative of actual teeth of the patient 
for use in comparison to the representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model (coltunn 4, lines 12 - 17); and 

iv. modifying the defined three-dimensional maloccluded tooth/ arch model based 
on the comparison (column 4, lines 12 - 35). 

r. Regarding claim 68, Taub teaches: 

i. The method of claim 67, wherein the one or more patient images comprise at 
least one of two-dimensional images and three-dimensional images of one or more 
portions of the patient's teeth (column 4, lines 12-17). 

s. Regarding claim 69, Taub teaches: 

i. The method of claim 55, wherein the method further comprises: 

ii. providing a representation of one or more teeth of the defined three-dimensional 
maloccluded tooth/arch model (column 4, lines 12 - 17); 

iii. providing a representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model in desired final position represented by the 
prescription data (column 4, lines 12 - 35); and 

iv. changing patient information or prescription data resulting in a modification to 
the representation of one or more teeth of the defined three-dimensional maloccluded 
tooth/ arch model or the representation of the one or more teeth of the defined three- 
dimensional maloccluded tooth/ arch model in desired final positions represented by the 
prescription data (column 4, lines 12 - 35). 



Co7tclusion 

Examiner's Note: Examiner has cited particular columns and line numbers in the references 
applied to the claims above for the convenience of the applicant. Although the specified citations are 
representative of the teachings of the art and are applied to specific limitations within the individual 
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claim, other passages and figures may apply as well. It is respectfully requested from the applicant in 
preparing responses, to fully consider the references in their entirety as potentially teaching all or part of 
the claimed invention, as well as the context of the passage as taught by the prior art or disclosed by the 
Examiner. 

The prior art made of record and not relied upon is considered pertinent to the applicants 
disclosure: 

Rubbert et aL (U.S. Patent 6,632,089, Orthodontic treatment planning with user-specified 
simulation of tooth movement) 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Russell L. Guill whose telephone number is 571-272-7955. The examiner can 
normally be reached on Monday - Friday 9:00 AM - 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Leo 
Picard can be reached on 571-272-3749. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. Any inquiry of a general nature or relating to the 
status of this application should be directed to the TC2100 Group Receptionist: 571-272-2100. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more irrformation about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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